Introduction
Mercury is a byproduct of the extensive gold mining performed in the Sierra Nevada Mountains of California in the nineteenth century. After being discarded by miners, the residual mercury was gradually released into the downstream environment, including Folsom and New Melones Reservoirs. These two reservoirs are created by Folsom and New Melones Dams, which are managed by the U.S. Bureau of Reclamation (USBR) for multiple uses, including water supply and recreation. Folsom Reservoir is on the American River northeast of Sacramento, whereas New Melones Reservoir is located on the Stanislaus River 60 miles upstream from the confluence of the San Joaquin River. Both of these reservoirs support sport fisheries for several species; the concern is that mercury residues now approach or exceed guidelines for human consumption.
The U.S. Geological Survey (USGS) conducted a study in cooperation with the USBR to determine the concentrations of mercury in selected sport fishes from Folsom and New Melones Reservoirs. The State of California and USBR also are cooperating to address this concern. The California Department of Fish and Game and USBR personnel conducted all fish collections. The USBR will use the data from this study to make future management decisions concerning fish harvests from these reservoirs. The data will be provided to state and local agencies responsible for evaluating the potential risk to the public from fish consumption. Fish health advisories will be issued if necessary.
Sample History
A shipment of 36 whole-body fish and 4 dry tissue powder samples collected by USBR from Folsom Reservoir were received by the USGS on August 3, 2004. Upon receipt, the samples were assigned the USGS batch number 1036 and USGS identification numbers 32439-32478. A second shipment arrived on August 12, 2004, from USBR scientists, which consisted of 4 whole-body fish from Folsom Reservoir, 33 whole-body fish from New Melones Reservoir, and 5 dry tissue powder samples. This shipment was assigned USGS batch number 1041 and USGS identification numbers 32530-32571. A third shipment from USBR consisted of 6 whole-body fish from Folsom Reservoir, 12 whole-body fish from New Melones Reservoir, and 3 dry tissue powder samples. This final shipment was assigned USGS batch number 1054 and USGS identification numbers 32740-32760. The USBR requested that the USGS conduct a survey of mercury contamination in the edible portions (fillets) of selected sport fishes from the reservoirs.
Methods

Homogenization and Lyophilization
Filleting of whole-body fish samples was conducted with a titanium knife. A fillet was collected from one side of all fish, except for one small sample, which had fillets removed from both sides to provide a more suitable biomass. The method used to homogenize fish fillets was based on the size of the fillet sample. Fillet samples > (greater than) 200 g (grams) were processed through a Hobart ® meat grinder, whereas fillet samples from 100 to 200 g were homogenized using a Kitchen Aid ® blender with an attached meat processor unit. Fillet samples < (less than) 100 g were minced with a titanium knife. Homogenized samples were lyophilized with a Virtis Genesis ® 35EL freeze dryer and percent moisture was determined as part of the lyophilization procedure. For dry tissue powders, residual percent moisture was determined by heating a 1-gram subsample for 4 hours at 90 to 95 o C (Celsius) in a gravity convection oven. Once dried, fillet samples were further homogenized using a Bamix ® Mixer/Blender.
All dried samples were stored in glass vials in a desiccator.
Instrumental Analysis and Data Reporting
Mercury was determined with a direct mercury analyzer. With this method, a dried fish sample of approximately 50 to 100 mg (milligrams) was combusted in a stream of oxygen. All mercury in the sample was volatilized and trapped by amalgamation on a gold substrate and thermally desorbed and quantitated by atomic absorption spectrophotometry (U.S. Environmental Protection Agency, 2003). The entire sequence was conducted with a Milestone Direct Mercury Analyzer (DMA-80) equipped with an automated sample carousel. Duplicate determinations were conducted for each sample and the mean of the two analyses was reported; however, if the relative percent difference (RPD) among duplicates exceeded 20 percent, an additional analysis was performed and the concentration expressed as the mean of all three analyses. The concentrations of mercury measured in dried fillet samples was converted to wet weight for reporting based on moisture contents determined by lyophilization, but concentrations of samples received as dry powders were reported "as received." Based on our historical measurements, residual moisture of homogenized, desiccator-stored fish fillet tissue typically is between 2 and 3 percent, but we made no attempt to apply a correction for residual moisture of individual dry samples because the mercury analyzer is calibrated with dried certified reference tissues having similar ranges of moisture content. The uncertainty of reported wet-weight concentrations, potentially because of moisture differences among the individual dried unknown samples and the certified reference samples used for the calibration, is expected to be considerably less than the overall method uncertainty [about ± (plus or minus) 5 to 10 percent for mean concentrations well above the quantitation limit]. Furthermore, the uncertainty associated with moisture variation among dry sample determinations should be no greater than the uncertainty associated with moisture variation among fresh or frozen fish fillet sample analyses. (table 2) . However, all of the salmon submitted from New Melones Reservoir (32747-32754; 32756-32759) were in poor condition; for example, the flesh appeared to be partially decomposed and the moisture contents for these particular fish (66.4 to 73.3 percent) were lower than normal. Adjustment to a normal moisture content might be preferable if the mercury concentrations in these fillets are to reflect "fresh" fish samples. Total mercury concentrations in fish fillet samples from New Melones Reservoir (table 2) Percent moisture and concentrations of total mercury in submitted dry tissue are presented in table 3. Percent moisture ranged from 3.1 to 4.3 percent. Mercury concentrations ranged from 2.83 to 2.94 µg/g dry weight and 5.09 to 5.32 µg/g dry weight. As mentioned earlier, mercury concentrations were not corrected for residual moisture because the DMA-80 was calibrated using dried reference tissue powders with comparable residual moisture values.
Results and Discussion
Quality Control
The samples were handled in five groups or blocks through the instrumental analysis. Quality control included blanks, replicates, pre-combustion spikes, and tissue reference materials. During the instrumental run, additional quality control included independent calibration verification checks.
For each group or block of samples, an independent calibration verification sample [National Research Council Canada (NRCC) DOLT-2] was analyzed at the beginning and end of the instrumental run to confirm the calibration status of the DMA-80 system; each measured calibration sample was within ±10 percent of the certified concentration. Four reference tissues were analyzed for mercury: NRCC DORM-2 [n=9 (9 samples)], National Institute of Standards and Technology (NIST) RM50 (n=5), International Atomic Energy Agency (IAEA) 407 (n=5), NRCC DOLT-2 (n=5); recoveries of mercury were within certified or recommended ranges. Method precision can be estimated either from the RPD from the duplicate analysis of tissue samples or as percent relative standard deviation (RSD) 
